V. 3. 3- SNOW 43 NWS-43 SNOW MODEL OPERATI ON

| dentifier: SNOW 43

Application: All prograns

Description: This Operation is a state-space version of the SNOW17
snow accumul ati on and abl ati on nodel with the option of performng
Kal man filtering updating.

The Kal man filter accounts for the relative uncertainties of observed
and simul ated wat er - equi val ent values in a procedure that optimally
updat es the nmodel simulated states using areal estimtes of snow

wat er - equi val ent based on observati ons.

A conpl ete description of the nodel is in Chapter I1.2.

Devel oped by: Jay Day, Riverside Technol ogy Inc.

Al l owabl e Data Tine |Intervals: 1, 2, 3, 4, 6, 8, 12 and 24 hours

Time Series Used: Tinme series used in this Operation are as foll ows:

Form of Data M ssi ng
Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval All owed
Precipitation L VM I yes n/ a any no
Air tenperature TEVMP DEGC I yes n/ a any 1/ no
Rain plus melt L VM @) no repl aces any 2/ no
Percent snowfall DLES PCTD I no n/ a any 2/ yes
Rai n- snow L VM I no n/ a any 4/ no
el evation
Observed L VM I no n/ a any 3/ yes
wat er - equi val ent
Qobserved L2 MM 2/ I no n/ a any 5/ yes
wat er - equi val ent
variance
Si mul at ed L VM @) no repl aces any 3/ yes
wat er - equi val ent
Si mul at ed L2 MM 2/ @) no repl aces any 5/ yes

wat er - equi val ent
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Form of Data M ssi ng

Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval All owed
vari ance
Observed areal DLES PCTD I no n/ a any 3/ yes
snow cover
Si mul at ed ar eal DLES PCTD @) no repl aces any 3/ no

SNow cover

1/ Must be an even nultiple of the data tinme interval for
precipitation data.

2/ Mist be the same as the data tinme interval for precipitation data.

3/ Must be an even nultiple of the data time interval for air
tenperature data

4/ Must be the sane as the data tine interval for tenperature data

5/ Must be the sanme as the data tine interval for the water-
equi val ent dat a.

I nput Summary: The card input for this Operation is as foll ows:

Card For mat Colums Contents
1 5A4 1-20 Header information (e.g. name of the
area or point)
F5.0 21-25 El evation of the area or point (units
of M
F5.0 26- 30 Latitude of the area or point in

degrees; if greater than or equal to
54.0 the Alaskan seasonal nelt-factor
variation is used

1XA4 32-35 Printer output control
"ALL ' out put for all days
" NONE' no out put during execution
Default is output on all significant
days whi ch are days when:
o snow first appears
0 snow di sappears
o snowfall or rain-on-snow exceeds
5 W
o surface energy exchange exceeds 5
MM
0 observed data are avail abl e
Also on the | ast day of observed
data and | ast day of the execution
peri od
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Observed tinme series indicator;
default is no observed tine series
used; enter 'YES if observed water-
equi val ent or areal snow cover tine
series are used

Simul ated time series indicator;
default is no sinulated tinme series
produced; enter 'YES if the Operation
shoul d generate sinul ated water -

equi val ent or areal snow cover tine

Option to store suns of snow cover

wat er bal ance vari ables; default is
suns not stored; enter 'SUMS to store
wat er bal ance vari abl es.

Update option (only used for

Cal i bration System prograns); default
is no updating; enter 'UPDATE to
updat e wat er - equi val ent and areal snow
cover when observed val ues are

Read carryover option; default is to
set carryover values to indicate no
snow cover exists; enter 'RDCO to

i nput initial snow conditions

Rai n- snow el evation option; default is
to not use rain-snow el evation data;
enter 'AVSE to use an areal versus

el evati on curve and a rai n-snow
elevation tinme series to determ ne the
form of precipitation

Kal man filtering updating indicator.
Default is not to use Kalman filtering
updating; enter 'PROP' to propagate

t he state-space error covariance
matrix (P) and use Kalman filtering

Data time interval in hours for
precipitation, rain plus nelt and
percent snowfall time series; default

Identifier of precipitation tine

Card For mat Col ums Contents
2X, A3 38-40
2X, A3 43- 45
series
1X, A4 47-50
4X, A4, A2 55-60
avail abl e
1X, A4 62- 65
1X, A4 67-70
1X, A4 71-75
updati ng.
2 33X, 12 4-5
is 6
2X, 2A4 8-15
seri es
1X, A4 17-20

08/ 29/ 2002

Data type code of precipitation tine
series
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PXADJ - precipitation adjustnment
factor; applied to all precipitation

Identifier of rain plus nelt tine
series; blank if not used

Data type code of rain plus nelt tine
series; blank if not used

Identifier of percent snowfall tine
series; blank if not used

Dat a type code of percent snowfall
time series; blank if not used

Identifier of air tenperature tine

Data type code of air tenperature tine

Data tinme interval in hours of air
tenperature tine series; nust be a
multiple of the data tinme interval of
the precipitation tinme series; default

Card For mat Col ums Contents
F10.0 21-30
X, 2A4 38-45
1X, A4 47-50
X, 2A4 58- 65
1X, A4 67-70
3 2X, 2A4 3-10
seri es
1X, A4 12-15
seri es
33X, 12 19- 20
is 6
F10.0 21-30

Lapse rates only needed if
differs fromthe el evation

is being applied.
F5.0

F5.0

31-35

36-40

El evati on associated with the air
tenperature tinme series in neters;
default is elevation associated with
tenperature data is the same as the
el evation of the area or point

the elevation of the tenperature data
of the area or point where the nodel

Lapse rate at tinme of nmaxi mum
tenperature; assuned to occur at 3 PM
Local Standard Tine (units of

DEGC/ 100M

Lapse rate at tinme of mininmm
tenperature; assuned to occur at 6 AM
Local Standard Tine (units of

DEGC/ 100M

Card 3A only included if the rain-snow el evati on indicator on

card 1 is set to

3A 3X, 12

08/ 29/ 2002

AVSE .

4-5

Nunmber of points used to define the
area-el evation curve (maxi numis 12);
does not include the maxi num and

nm ni mum el evati on points
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Card For mat Col ums Contents

F10. 0 6- 15 M ni mum el evation (units of FT or M
F10. 0 16- 25 Maxi mum el evation (units of FT or M
1X, A4 27-30 El evation units for cards 3A and 3B:

"ENGL' = English units; default
(units of FT)
"METR = Metric units (units of M

2X, 2A4 33-40 Identifier of the rain-snow el evation
tine series

1X, A4 42- 45 Data type code of rain-snow el evation
time series

Card 3B included if the nunber of points used to define the area-
el evation curve on card 3A is greater than zero. Card 3B can
contain up to 4 points. Card 3B is repeated as necessary to
input all points. Elevations nust be in an increasing order.

3B F10.0 1-10 El evation of the 1st point on area-
el evation curve (units of FT or M

2X,F3.2 13- 15 Decimal fraction of area bel ow t he 1st
el evati on point

F10. 0, 2X, F3. 2 16-30 Second pair of elevation and fraction
of area below points (if needed)

F10.0, 2X,F3.2 31-45 Third pair of points (if needed)
F10. 0, 2X, F3. 2 46-60 Fourth pair of points (if needed)

Card 4 only included if the observed tinme series indicator on
Card 1 is set to 'YES

4 2X, 2A4 3-10 | dentifier of observed water-
equivalent tinme series; blank if not
used

1X, A4 12-15 Data type code for observed water-
equivalent tinme series; blank if not
used

3X, 12 19-20 Data tinme interval of observed water-

equi valent tinme series; nmust be a
multiple of the data tinme interval of
the tenperature tinme series; blank if
not used

2X, A3 23-25 Tinme series indicator for vari ance of

observed wat er-equi valent; default is
no variance tinme series; enter 'VAR
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Card For mat Col ums Contents

i f variance of observed water-
equivalent tinme series is used

12, 2A4 33-40 | dentifier of observed areal extent of
snow cover tine series; blank if not
used

1X, A4 42- 45 Data type code of observed areal snow

cover tine series; blank if not used

3X, 12 49-50 Data tinme interval of observed area
snow cover tine series; nust be a
multiple of the tine interval of the
tenperature tinme series; blank if not
used

Card 4A only included if the variance of observed water-

equi valent tinme series indicator on Card 4 is set to 'VAR . Tine
interval is assuned to be the same as the observed water-

equi valent tinme interval.

4A 2X, 2A4 3-10 | dentifier of variance of observed
wat er - equi val ent time series

1X, A4 12-15 Dat a type code of variance of observed
wat er - equi val ent time series

Card 5 only included if the sinulated tinme series indicator on
Card 1 is set to 'YES

5 2X, 2A4 3-10 ldentifier of sinulated water-
equi valent tinme series; blank if not
used
1X, A4 12-15 Dat a type code of sinulated water-

equi valent time series

3X, 12 19-20 Data tinme interval of sinulated water-
equi valent tinme series; nmust be a
multiple of the tine interval of the
tenperature tinme series; blank if not
used

2X, A3 23-25 Tinme series indicator for vari ance of
si mul ated wat er-equi val ent’ default is
no variance tinme series; enter 'VAR
if variance of sinulated water-
equivalent tinme series is used

12X, 2A4 33-40 Identifier of sinulated areal extent
of snow cover tinme series; blank if
not used

1X, A4 42- 45 Data type code of sinulated areal snow
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Card For mat Col ums

Cont ent s

3X, 12 49-50

cover tine series; blank if not used

Tinme interval of sinulated areal snow
cover time series; nust be a nultiple
of the time interval of the
tenperature tinme series; blank if not
used

Card 5A only included if the variance of sinulated water-
equi valent tinme series indicator on Card 5 is set to 'VAR . Tine
interval is assuned to be the sanme as the time interval for the

observed wat er - equi val ent .

5A 2X, 2A4 3-10

1X, Ad 12- 15

Card 6 contains the mgjor

6 F5.0 1-5
F5.0 6-10
F5.0 11-15
F5.0 16- 20
F5.0 21-25
4X, 11 30

Il dentifier of variance of sinul ated
wat er - equi val ent time series

Dat a type code of variance of
si mul at ed wat er-equi val ent tine series

paranmeters for the snow nodel

SCF (snowfall correction factor)

MFMAX (maximum nonrain nmelt factor -
units of MM DEGC/ 6HR)

MFM N (m nimum nonrain nmelt factor -
units of MM DEGC/ 6HR)

UADJ (average value of the w nd
function during rain-on-snow events -
units of MM MB)

SI (areal water-equival ent above which
there is always 100 percent snow cover
- units of MM

Seasonal nelt-factor variation
i ndi cat or:

0O = use normal seasonal nelt-factor
variation (curve used is based
on |l atitude)

1 = use user specified seasona
nmelt-factor variation

Card 6A is only needed if colum 30, card 6 equals 1.

6A 12F5.0 1-60

User - speci fi ed seasonal nelt-factor
variation (specified as deci mal
fraction of where the nelt-factor lies
bet wen MFM N and MFMAX on the 16th of
each nmonth - i.e., 0.0 = MFMN, 1.0 =
MFMAX, 0.5 = ((MFM N + MFMAX) *0. 5) .
This option is primarily intended for
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Card For mat Col ums Contents

use in calculating nmelt from gl aci ers.

Card 7 contains mnor paraneters for the snow nodel and updating
par anmeters.

7 F5.0 1-5 NMVF (maxi mum negative nelt factor -
units of MM DEGC/ 6HR)

F5.0 6-10 TI PM (ant ecedent snow tenperature
i ndex paraneter - range is 0.1 to 1.0)

F5.0 11-15 MBASE (base tenperature for non-rain
melt factor - units of DEGC)

F5.0 16- 20 PXTEMP (temperature that separates
rain fromsnow, units of DEGC, rain if
tenperature is greater than PXTEM,
snow if |l ess than or equal; not used
if a valid percent snowfall tine
series value is available or if rain-
snow el evati on option is sel ected)

F5.0 21-25 PLWHC (maxi mum anmount of |iquid-water
hel d agai nst gravity drainage - units
of decimal fraction)

F5.0 26- 30 DAYGM (daily nelt at the snow-soil
interface; units of MV

Next 2 val ues al ways needed for (perational Forecast System
prograns. Only needed for calibration if the update indicator on
Card 1 is turned on.

F5.0 31-35 Tol erance used when updating wat er -
equi val ent -deci mal fraction; updating
only occurs if | Sinulated-Cbserved| is
greater than tolerance tinmes Observed
(not used with Kalman Filtering
updati ng)

F5.0 36-40 Tol erance used when updating areal
extent of snow cover - units of
deci mal fraction; updating only occurs
if | Sinul ated-Cbserved| is greater
than the tol erance

8 9F5. 0 1-45 Areal depletion curve - deci mal
fraction; areal snow cover at WE/ A
ratios of 0.1, 0.2, 0.3, 0.4, 0.5,
0.6, 0.7, 0.8 and 0.9; for WE A =
0. areal cover 0.05; for WEH A =
1. areal cover 1.0

0,
0,
Cards 9 through 11 are needed only if Kalman filtering updating
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Card For mat Col ums Contents

indicator on Card 1 is set to "PROP. Card 9 contains the input
error covariance matrix diagonals, RSNWELEV Operation identifier,
a snow cover updating option indicator and printer output control
for the state error covariance matrix (P).

9 F8.0 1-8 MAP error coefficient of variation
F8.0 9-16 MAT error variance (units of DEGC
squar ed)
1X, 2A4 18-25 Operation identifier to obtain |apse

rate information; if the field is |eft
bl ank then a default |apse rate of

0. 0055 DEGCO Mwi Il be assuned; this
paraneter is needed only if Rain-Snow
el evation indicator is set to ' AVSE
and Kalman filtering updating
indicator is set to 'PROP' in card 1

1X, A4 27-30 I ndi cat or whet her or not the areal

extent of cover will be replaced with
the value conputed by the filter when
updati ng occurs with observations of
wat er - equi val ent; default is to adjust
snow cover outside the filter; enter
'SCKF' to replace snow cover with the
val ue conputed by the filter

1X, A4 32-35 Printer output control for state error
covariance matrix (P); default is
"NONE' ; enter 'DIAG to print diagona
el ements, 'FULL' to print the full P
matrix or 'MNTH to print the full P
matrix only on the first day of the
nmont h; daily values are printed
according to IPRINT (card 1)

Card 10 contains the systemerror covariance matrix. Card 10 is
repeated five tines to input a symetric (5 x 5) matrix. The

di agonal and values to the lower-left of the diagonal are used.
Thus 1 value is required on the first card, 2 values on the
second and so on.

10 5F8. 0 1-40 System error covariance matrix val ues;
the order of rows/colums is:

VWE (units of MM squared)

NEGHS (units of MVe squar ed)

LIQW (units of MM squared)

TI NDEX (units of DEGC squar ed)

AESC (units of decimal fraction

squar ed)

This systemerror will be added each

precipitation tinme interval

L wn =
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Card For mat Col ums Contents

Card 11 contains default monthly variance of observed water-

equi val ent values. Default values are used whenever the variance
is not specified with an observed water-equival ent value. Card
11 is repeated twice to input 12 nonthly val ues.

11 6F8.0 1-48 Mont hly default variance of observed
wat er - equi val ent (units of MM
squared); -99. if not defined

Card 12 only needed if read carryover indicator on card 1 is set

to ' RDCO
12 F5.0 1-5 Initial water-equivalent of solid

(ice) portion of the snow cover (units
of MM

F5.0 6-10 Initial heat deficit (units of MV

F5.0 11-15 Initial amount of |iquid-water held
agai nst gravity drainage (units of MV

F5.0 16-20 TINDEX (initial antecedent snow
tenperature index - units of DEGC

F5.0 21-25  ACCMAX (mexi mum wat er -equi val ent t hat
has occurred since snow began to
accunul ate - units of MV

4X, 11 30 Read remai ni ng carryover indicator;

default is do not input rennining
carryover values, instead calcul ate
them based on card 9 val ues:

1 = read remaining carryover val ues

F5.0 31-35 AESC (Areal extent of snow cover -
units of MM squared)

Card 13 only needed if the indicator to read the remaining
carryover values on card 9 is set to 1.

13 F5.0 1-5 SB (units of MV
F5.0 6-10 SBAESC (units of decimal fraction)
F5.0 11-15 SBWS (units of MV
F5.0 16-20 STORGE (units of MV
F5.0 21-25 AEADJ (units of MW
7F5.0 26- 60 Lagged excess water (units of MV;

nunber of values is 5/tineint+2 where
tineint is the precipitation data tine
i nterval
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Card For mat Col ums Contents

Card 14 needed only if card 13 was read and Kalman filtering
updating indicator on Card 1 is set to "PROP. Card 14 is
repeated five tines.

14 5F8. 0 1-40 Initial state error covariance matri x
(P) values; the order and units are
the sanme as on card 10

Sanple Input and Qutput: Sanple input is shown in Figure 1. Sanple
output fromthe paraneter print routine is shown in Figure 2. Sanple
output fromthe execution routine is shown in Figure 3.

Error and WArni ng Messages: The error and warning nessages generated
by this Operation and the corrective action to take when they occur
are as follows:

A. Messages that occur during setup.

1. **ERROR** TI ME | NTERVAL (XX HOURS) OF THE TEMPERATURE DATA
'S NOT A MULTI PLE OF THE TI ME | NTERVAL (XX HOURS) OF THE
PRECI PI TATI ON

Action: Change one or the other tine interval so the tine
interval of the tenperature data is a nultiple of that for
precipitation.

2. **WARNI NG** AT LEAST ONE OF THE LAPSE RATES ARE NOT
POSI TI VE. CHECK THAT VALUES ARE CORRECT.

Action: Tenperature normally decreases with el evati on,
though in a few areas inversion conditions predoni nate,
especially for mninumtenperatures, during the snow season.

3. **ERROR** THE TI ME | NTERVAL OF A TI ME SERI ES (. D. =XXXXXXXX
TYPE=XXXX XX HOURS) IS NOT A MJLTI PLE OF THE TI ME | NTERVAL
(XX HOURS) OF THE TEMPERATURE DATA.

Action: Change tinme intervals so the tine interval is a
multiple of that for the tenperature data.

4. **ERROR** ONE OR MORE VALUES OF THE AREAL DEPLETI ON CURVE
ARE LESS THAN THE PRECEDI NG VALUE

Action: Make sure each value of the areal depletion is
greater than or equal to the precedi ng val ue

5. **ERROR** THE NUMBER CF AREA- ELEVATI ON CURVE POl NTS | NPUT
(XX) EXCEEDS 12.

Action: Reduce the nunber of points used to define the area-
el evati on curve.
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6. **ERROR** ONE OR MORE VALUES I N THE AREA- ELEVATI ON CURVE ARE
LESS THAN THE PRECEDI NG VALUE

Action: Make sure that the el evations and fraction of area
bel ow each el evation are in increasing order.

7. **WARNING** VAR FLAG IS SET IN CARD 4 BUT THE PROP FLAG | S
NOT SET IN CARD 1. NO VALUES WLL BE READ FORM THE TI ME
SERI ES.

Action: The variance tinme series information which is
subsequently read fromthe follow ng card will have no use
in the nodel since the PROP indicator is not set and no
updating will be done in the filter. Renmpve the VAR
indicator to elimnate this warning.

8. **WARNING** VAR FLAG IS SET IN CARD 5 BUT THE PROP FLAG | S
NOT SET IN CARD 1. NO VALUES W LL BE WRITTEN TO THE TI ME
SERI ES.

Action: Because the nodel is not propagating the state error
covariance matri x, no values will be available for the
variance tine series. Renpve the VAR indicator to elimnate
t hi s war ni ng.

B. Messages that occur during execution.

1. **WARNI NG** SNOW BALANCE RESI DUAL EXCEEDS 1 MM  RESI DUAL =
XXXX. XX.

Action: QOperation is not executing properly. Call your
focal point.

Carryover Transfer Rules: The follow ng adjustnents are applied to
carryover val ues when paraneters are changed

1. Liquid-water held against gravity drainage is reduced by the
anount that it exceeds PLVWHC nultiplied by the ice portion of
t he snow cover.

2. SB and SBWS are decreased by the sane anount that |iquid-water
i s reduced.

3. SBAESC is reconmputed if SI or the areal depletion curve are
changed.

4. AESC is reconputed if SI or the areal depletion curve are
changed or if liquid water is reduced.

5. Lagged excess water is redistributed if the time interval of
the precipitation data is changed. |If the time interval is
decreased, sone of the excess water is |ost.

6. The state error covariance matrix is adjusted for any changes
to nodel states that result from paraneter changes.
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All other carryover values are not affected by changes to paraneters.

Punched Card Linitations: The punched card formats for this
Operation are given as foll ows:

Punch Maxi num M ni mum
Par aneters or Vari abl es For nat Val ue Val ue
PXADJ F10. 3 999999. 999 0. 001
El evation of tenperature F10.0 999999999. - 99999999.
data, elevations in
area- el evati on curve
Lapse rates F5.2 99. 99 -9.99
El evati on of area, SI, F5.0 9999, 0.0
LI QW (El ev.=-999.)
Latitude, MBASE, PXTEMP, F5.1 999. 9 0.0
NEGHS, TI NDEX, STORAGE, (Tenps=-99.9)
Lagged excess water
MFMAX, MFM N, SCF, F5.2 99. 99 0.0
NMF, TIPM DAYGM
UADJ F5. 3 9. 999 0.0
WE, ACCMAX, SB, 15 99999 0
SBWS, AEAD]
User specified seasonal F5. 2 1.00 0.0
mel t-factor variation,
depl eti on curve, AESC,
SBAESC, PLWHC, updati ng
t ol erances
Fraction of area bel ow F3.2 .99 .01
specified el evation
MAP error coefficient F8. <0- 7> 9999999. -999999.

of variation, MAT error
vari ance, systemerror

covariance matrix (Q,

state error covariance
matrix (P)
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Figure 1. Sanple card input for Operation SNOW 43

- Colum -

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
e
SNOW 43 ANMAEUPR
ANl MAS ABOVE 3048 M 3385. 40.4 YES UPDATE RDCO AVSE PROP

6 ANMAEUPR MAP 1.000 ANMAEUPR RAI M

ANMAEUPR MAT 6
2 10000 14200 ENG. ANMCORWE RSEL
12000 .75 13500 .98
ANMAEUPR SV\E 6 VAR ANMAEUPR SASC 6
ANMAEUPR VW\ES
1.10 1.00 0.200.100 600. 0

0.15 0.10 0.0 3.0 0.02 0.30 0.00 0.00
0.13 0.24 0.37 0.47 0.53 0.57 0.62 0.71 0.90

0. 20 1.00 ANMAE

5.0

0. 0.01

0. 0. 0.01

0. 0. 0. 0.01

0. 0. 0. 0. 0. 0001

-99.0 -99.0 -99.0 -99.0 -99.0 -99.0
-99.0 -99.0 -99.0 -99.0 -99.0 -99.0

909 18. 0. -3.9 909 0
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Figure 2. Sanple output from Qperati on SNOM43 Print paranmeter

routine
Kok ok kK Kk kK K Kk K
SNOW 43 OPERATI ON NAVE=ANMAEUPR PREVI QUS NAME=
Kok ok kK Kk kK K Kk K
SNOW MODEL OPERATI ON FOR ANI MAS ABOVE 3048 M ELEV=3385. M LAT.= 40.4
COMPUTATI ONAL TIME INTERVAL IS 6 HOURS.
TI ME SERI ES USED BY TH S OPERATI ON.
CONTENTS I.D. TYPE TI ME | NTERVAL OTHER
PRECI PI TATI ON ANMAEUPR MAP 6 HOURS PXADJ= 1. 00
Al R TEMPERATURE ANMAEUPR MAT 6 HOURS TAELEV=3385.
RAI N+MELT ANMAEUPR RAI M 6 HOURS
S| MULATED W E. ANMAEUPR SVE 6 HOURS
VARI ANCE CF SIM WE. ANMAEUPR WES 6 HOURS
SIM AREAL COVER ANMAEUPR SASC 6 HOURS
RAI' N- SNOW ELEVATI ON ANMCORVE RSEL 6 HOURS
SNOW COVER VARI ABLES DI SPLAYED ON ALL SI GNI FI CANT DAYS.
PARAMETER VALUES
MAJOR PARAMETERS SCF MFMAX MFM N UADJ Sl
1.10 1.00 0.20 0.100 600.
M NOR PARAMETERS NVF TIPM MBASE PXTEMP PLWHC DAYGM
0.15 0.10 0.0 3.0 0.02 0.30
DEPLETI ON CURVE  W\E/ Al 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

COVER 0.05 0.13 0.24 0.37 0.47 0.53 0.57 0.62 0.71 0.90 1.0

AREA- ELEVATI ON CURVE ELEVATI ON UNI TS=FT

ELEV. 10000. 12000. 13500. 14200.
BELOW 0. 00 0.75 0.98 1.00

KALMAN FI LTERI NG UPDATI NG PARAMETERS
I NPUT ERROR COV. MATRI X

MAP (Ov) 0.20
MAT (VAR) 1. 00

USI NG LAPSE RATE OF 0. 005500 DEGC/ M - FROM RSNVELEV OPERATI ON ANMAE

SYSTEM ERROR COVARI ANCE MATRI X FOR STATES:
WE, NEGHS, LIQN TINDEX AND AESC

5.00 0. 0. 0. 0
0. 0.0100 0. 0. 0.
0. 0. 0.0100 0. 0.
0. 0. 0. 0.0100 0.
0. 0. 0. 0. 0. 000100
DEFAULT MONTHLY OBSERVED W E. VARI ANCE,
JAN FEB MAR APR MAY JUN
-99. -99. -99. -99. -99. -99.
UPDATI NG PARAMETERS TOLERANCES
WE. COVER
0. 00 0. 00
SNOW COVER CONDI TI ONS FOR ANI MAS ABOVE 3048 M
WE NEGHS LI QW TI NDEX ACCMAX AESC
909. 18.0 0.0 -3.9 909. 1.00
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-99. -99. -99. -99.
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Figure 3. Sanple Qutput from Operati on SNOW 43 execution routine
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